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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an improved method for producing cytidine 5- 
monophosphoric acid(CMP)-N-acetylneuraminic acid(NeuAc) as an important raw material for 
sugar chain synthesis. 

SOLUTION: This method for producing the CMP-NeuAc(N-acetylneuraminic acid) comprises 
carrying out reaction by adding, to a reaction system including N-acetylglucosamine(GlcNAc), 
pyruvic acid and CMP, yeast cells, microbial cells having GlcNAc~6P 2-epimerase activity or a 
treated product thereof, microbial cells having NeuAc lyase activity or a treated product 
thereof, and microbial cells having CMP-NeuAc synthase activity or a treated product thereof. 
The other version of this method comprises carrying out reaction by adding, to a reaction 
system including GlcNAc and CMP, yeast cells, microbial cells having GlcNAc-6P 2-epimerase 
activity or a treated product thereof, microbial cells having NeuAc synthase activity or a 
treated product thereof, and microbial cells having CMP-NeuAc synthase activity or a treated 
product thereof. 
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(54) \5mv&m CMP-N-7-fe3MW/-f73>&0$li&i£ 



(57) imm 

— Ne u Ac OiSft SilfcKJSife* ISfttS . 
[Mfc^m *ftmt. G 1 cNAc, t^tVIgfcJ: 

vcmp mmmtk. gi c na c 

-6P 2-xt.X?-*iStt***-4Mfc*fctt*«> 
BHUij. NeuAc'J 7~tfJgtt£*r*S«fft*fcJi-e 
OKSfrBit/C M P - N e u A c i/>*.9~>zfc$& 

ZmWit-fh. CMP-NeuAccOfBSffifcRWi. 

*«i»±. Gl cNAcfcitfCMPfc^TtS 
RK^tC, i@lf^. Gl cNAc — 6P 2-Xtp< 
5— t?SStt*#tSfllft*fctt*0«Sltt. NeuAc 

C M P - N e u A c xV-fe ^— ifvSttS-Wf 

CMP-NeuAc <7)Wa&izmtl . 
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[MiftJll] N-W;^Wt;y(GlcNA 
c) . eyi/h'ylJjiiJfyf yy 5 ' -ty U >i (c 

mp) asG-thKmmz. m%mft. n-r^ivy 

JUay-$.>-6V>Wi 2-lW5-fe'(GlcNA 
c-6P 2-IW5- to •<&&tti-$>mfo&fcli 
%<r)Wm. N-T-fef-;l//^9S>-KUr-Hf (Ne 
uAc U7~ b*) vStt?r*-ri»a*i^(i-?-co^ftiS 

i^cMP-N- r-fef-^y 7 s yg?y y-b b 

(CMP-NeuAcyy-fe^-fe') YSteSrW-taSft 
h. (CMP-Ne 

uAc ) <n*mm. 

Cfl*lM2] N-TW/WtSy (GlcNA 

c) &£ift°j\st'>®ztt^?>fcmmz. N-r-fe^ 
/u/rt'S-tf-s y- 6 y y® 2 -iw 7— b ( g 1 c 
N Ac — 6 P 2-1W7- b') S14£3rt&Sft* 

•b ( N e u A c y 7— b' ) attSrW-T^e^t ^{ifO 
5ft«S-asjDLTN-r-fe^y-Y5Syi? (Ne uA 
c) £-£j£U MVX. Zff)^.mmz^Jy5' 
yyyfg(CMP) . wsaiftiji^f-s/ys'-t 
yyyffiN-r-fef-^y^^sy^y-b^— bf (cm 

P-NeuAcyyt?- b*) JSttfc*-r5lHfci)fctt 

^-oMafeSrasjii lt c m p - n - r-«r f-;wy -f 5 s y 

m (CMP-Ne uAc) Sr£jfrT&, n$31IE»<?> 

[11*313] N-7tf;^yWSy (GlcNA 
c) isiV$rt- s Jy5' -tyjyK (CMP) 

6'jyi? 2-Xf^7-b' (GlcNAc-6P 2- 

-T-bf-^y-f 7$yiyy-t^- b' (NeuAc/V 
■b*~ b) SttSr#t*lf**Jttt*0«Si»*JJ:VC 
MP-N-7-bf-/Py'f 5Sygyyb?- b' (CMP 
-NeuAcyy^-tf) MttfcWf 

^a^»ot. raEStfSifcfcwat-rs. cm 

P-N-T-b^y-f 7 5y^ (CMP-NeuAc) 
[00 0 1] 

[WH»W*tJfflM»] *W»i. IMHMK>JH& 
m^TS)i)CMP-N-r-bf-^y^ 5 5yst (cmp 
-NeuAc) <m.&ztu-zw&mzmt&i><r)X'b 

[0002] 

a*. mm\zmhm&mfwmzmt 



[0003] ^T7i**MrWWi. -^icyTy^fif 
m<r>miz£*)£flLZtl$>. isTfWm&SMltCM 
P-N-T-bf-^y-f 5SyK ( CMP-Ne uAc) 

[0004] ifrL%tft>. mm^ftt txm^&cM 

P-NeuAcliMCSit. A^iWCiiSBl^ 
iVcrm-^^RT limte*1lWj:Wffm#X'h 

CMP-NeuAccOKiiffii: LTtt, 
5' -h'jyyK(CTP) 2:NeuAc£»ltfcl,T 
CMP-Ne uAcyy-fe^-tf«l;J: 9 
*jS(Appl. Microbiol. Biotechnol. ,44,59-67(199 

5)) tmhtix^htf. zommkK&cTPBxfn e 

Sft£CMP-Neu Actftffi&ftf&fc&^l.^ 

[0005] Siff . /jvg^lcj: 0 , ^nfyi*^-) y 
W 5' -by 'JyS (UTP) -^(OS^ISrffoBrevi 
bacterium ammoniagenesfifl:. UTP^^CTP^sO^ 

««cfcJ:VCMP-NeuAc^J«BI«*4*t*fflJI 
i*»«**ffl»^*>-frt, Tj-n^y^tNeuAcS: 
SfitUCMP-NeuAc 3 
ftfc (Appl. Microbiol. Biotechnol., 53, 257-261, (200 
0)) . mmii. fcttfcCTPfcflMLfc^tfSTCtt* 

mtwuzmu&b-r. ttiimk LxmmzNe 

u A c £Mf4fc LT £ t *>*J?!W&:fr£fc i±W 

[0006] NeuActfMHJtffiKMUTtt. ft*. 
$ i yAy<^*&fc'#^cOffcffi-t&:£F& (Carbohydrate R 
esearch,56,423(1977)) *S>, xT;H5<0^**TS)S3 
DSyKS-jS^^^HURL. £*i£flSWMKLEMW 
4** (Agric. Biol. Chem., 37,2105-2110(1973)) 

[00073 mmmttzimtLx^ (DNe 

uAc yr— IfitliNeuAc v-y-b^-- b'£fflV"> 
T. N-T-bf-^vyy-9-$y (ManNAc) *>A>M 
Jtt-S^rfe ( J. Am. Chem. Soc, 110, 6481 (1988). J.Am.Ch 
em. Soc. ,110,7159(1988) . »im<W961 ) . (2)7 
/^y^ftTT. N-THr^;^l/3-t5y (GlcN 
Ac ) JrN-T-b^vyy-ffS y (ManNAc ) fc 
:flKNeuAc'J7-<fifcliNeuAc 
y y-b?— tf tffffl§-frr N e u A c itBft-f 
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1 cHkciWMt-th-tf&X'tehhbK GlcNAc 
tManNAcWl^HManNAc^SItSI 

J;o(-. (3)«)J!6?l^GlcNAc2-lW 
5— V^(HK§tt AT P afc&ET* 

ATP (DmmtkTb h 7t— y*^ AT P 
[0009] ( 3 ) COHm 



Ne u Ac 

iHttfc J: SGlcNAc *^<0N e u A c £j&R«)fl! 

^SSH. GlcNAc-6P 2-Xt 
*y~ fe* (EC5. 1.3.9) fcitWe u A c U7~ fe*£fc 
IJNeuAc yy-fe?~ tfvSttSrti^^-ttl) tNeuA 

[001 1 ] 



ManNAc 6-'J 



(^¥5-211884. Biotechnology And Bioengineerin 
g, Vol. 66,No. 2(1999). Enzyme Microb.Technol. .Vol.20 
(1997)). (3)GlcNAcHManNAc^ 
m&fmt&N-7*1-JUy>V3?$y (Gl cNA 
c ) 2-lW5-t'tNeuAc 
uAcyy-fe^-fe'JfflU-C. G l cNActfWafBi't 
**3£ (W095/26399. «fHPF3-180190. ^#^2001-13698 
2) WmZtLX^l. 

[0008] Lfr Vbtfib . ( 1 ) tfflrSlifflWT** 
M a n N A cjWMTC* "5 . ( 2 ) COlfrSii. £«&G 

atp Sfctt-eroirBfl: tr;nf>st*fctt*?.*x/-^ejv^>ii 
1 1 

G 1 cNAc -» ManNAc 
7 

T : G 1 cNAc2-XW7-fe' 
A : N e u A c U e u A c yy-fe^-b' 

[00 10] 

\wtkwtethit!hm®\ *mmt>it, gun 

AcJMfc L3t*»ffl<04*rt»«fc i i N e u A c 
•&«SrWMLfcfci*. NeuAcli«fcX,itel£3il 
fcj&»->fc#, G 1 cNAc^G 1 cNAc 6-'Jy& 
(G 1 cNAc-6P) Tfc^ 

GlcNAc-* GlcNAc 6-U>S 
* @*&tt<3> 
-» ManNAc -» NeuAc 

* : ±*E« 

GlcNAc-6P 2-Xh^5-b* 
NeuAc'J 7~fe* 
N e uAcyy^^-k' 
[00 12] CMP-NeuAc^J«»B*ffa 

TOtt4fttJ:*CTP^)SflUR*±iENeuAc^ 

fpofc. -fit, JM*<Mto?M&tot:m^t:b*tz 
liCMP-NeuAc tftyfir L^jRStl^o fctf) 
WtLT. SftlMfflV^tWIWtCMP-Neu 
Ac*^jRT*4it«rJ!.ajtfc. Wfc, NeuAcy 
y-fe?~ fe'Rj£^£^*X*xy-;UhVWt'yg! (P 

ep> I*. »e:if#rtot<o*fiwr4ik3^#. r 

[00 1 3] -f&;b*>. #2gBJti, N-T-bf-iW^a 
-t$y (gi cnac) . e^h'ysfeitfv-f-^'y 
5' -tyyyi(cMP) t*#t&ae*t. g» 
B*. N-7-fef-^/ua-t $y-6<jyK 2-xtr 
^<5— fe* (Gl cNAc-6P2-xt^7- fe*) VS14 

y»U 7— fe* (NeuAc'J 7— fe*) iStt£W*-*Btt 



O: 
©: 
(3): 



ifcli**)©!!*. fc«t:U*CMP-N-7-fe?-;l',M7 
Sy&yy-fe?— fe' (CMP-Ne uAcv-y-fe?- 

■fe*) iSttSITf *ll*4fcli*<o«PHl!*j6inL, 

fcfffii:-*-*. CMP -N-7-fe7*-;toM 5 
SyK (CMP-Ne uAc ) Ol8Si6KBl1-6t>OT 



[00 14] N -7-fe^:?VU:Hf$ 

yfGlcNAcJfciUfyfyyS' -^/'jyg! 
(CMP) tA*t*»63Rfc. BHMBfr. N-7-fef- 
>U7i\say-$y-6>J>M 2-XW7- tf (G 1 c 
N A c — 6 P 2-IW7- fe') 

^{i-eojttatt. N-7fef-;uy^7 5ySv-y-fe^- 

t'(NeuAcym-t') vStt Srfrt ti 

-e^joa^fc it/c m p - n - 7-fe^/py 5 s yKx 

y-fe?~fe* (CMP-NeuAcy>^-tf) 

MP-NeuAc) <r>mm£izm-thh<r>x'b&. 

[00 15] 

[^<oHte<^!B] #&BJ?)C MP-NeuAcO^ 
iftKjaSBfcteSWfc^i: . WTO (A) NeuAc 
'J 7— fe'fcfflVVt^rSci (B) NeuAcyy-fe^-fe' 
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**x/^t 0 ;Ut>8£ (PEP) Ji, 7)V*-xfrt> 

GlcNAc 

QlcNAc-6*J>B 

*® 

ManNAc-6'J>& 
v Man NAc NeuAc 



p) fcaan-rsjaBiifcu. 

[0016] (A) NeuAcUT— tffcJflUfcStS 
CMP 



(DryYeast^ 



I 



7 



CDP 

i 

.CTP 



CMP-NeuAc 



[00 17] (BlNeuAcyy-b^-b'Iffll^J 

GlcNAc 

t 



Glc CMP 



OlcNAc-6'^il 
ManNAc-6'J>B 

ManNAc—^ 



(£. eoA) 



NeuAc. 



T 



(Dry Yeast) 



CDP 
PEP | 

_ CTP 



CMP-NeuAc 



[0018] jjBtWB ( a ) mf ( b ) 

(D:GlcNAc-6P 2-Xh7 5-tf 
© : N e u A c 'J T— fe* 
(3) : CMP-NeuAcyy^-t' 
® : NeuAcy>t^--tf 
[0019] ( 1 ) iHS^ffflM 

.tie ( a ) w < b ) oRjcjRtasjirr 6 n -r-t^p 
yjiays y- 6 u y» 2 -iw 5— tf (gun 
a c - 6 p 2 -xe* 7— tf ) Sift** 1 *-*****: 
UBCDOG 1 c NA c 6 - 'J y» 
frf>M a n N A c 6 - U yK^^&RfEfcttaSfct&iS 
tt£:Tr4t><o£»*U ±12 (A) ORjtijRfcSanrr 
SN-7W/-f55yi'J7-fe'(NeuAc 'JT 
—if) SttSr^rtSMflctfcli-e^tfiatlttt, ±1B© 

OManNAckt^t^MtLtNeuAc^ 

is ( b ) oeMSRfcaairf * N-r-fef-^y >f 5 s ym 

is>*f~e (NeuAcyy-t^-fe') vStt£fl"f6 
Htt*fcli*<9BHH*fcli, ±IE®cOMaNAci:*x 
*xy-/Wtf;Hf>»(PEP) SrSWtLTNeuA 

U JJE (A) ( B ) nR&Mzffimth CMP- 
N-T-tf-Z^'f 5$yWtzsy±9~ t: (CMP-Ne 



uAc^^-t') -?Stt£3rt bftibttiittcotm 

Unite, ±IB®cONe uActCTPiift LTCM 
P — N e u Ac MB**-*iStt*W*4 

[0020] £;h.£<0»a^£#**««c*;fcji:*tf> 

<n>*mmz>mmm^x'hh. wmi&*cr>G 1 c n 

a c — 6 p 2-1W7- fe\ N-7-fef7loM 55 

[0021 ] 3KH*iStt*fll5IS*6fc»0^ 
gfclt, R#££3?ff (J. Bacterid. ,181. 47-54,1 
999, J. Bacterid. ,181,4526-4532,1999, Nucleic Acid 
s. Res., 13, 8843-8852, 1985, Agric.Biol.Chera. ,50,2155 
-2158,1986, FEMS Microbiol. Lett. ,75,161-166,1992, 
J. Biol. Chem. .271,15373-15380,1996, J.Biol.Chem. ,26 
4,14769-14774,1989, J. Bacteriol. ,177,312-319,199 
5, Mol. Microbiol., 35,1120-1134, 2000) Sr^D-yft 

[0022] IfifO?Q-^y^ ( ?o-WfcU:D 
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mntmZ'h*). mtWzte. Wilt rMoiecular Cl 
oningj (Maniatis£>H, Cold Spring Harbor Laborato 
ries. Cold Spring Harbor, New York(1982) ) iZfSM 

[0023] tztm. tm*ixx\^fflmn*i>b 

\zru-7*H;tfLL. teft^fcfeftDNAj^SWfc 

n->mzm^h®mmz®jzzh.%^i)K aww4& 

[0024] 9u-y\tLtzm^(T>-M%WkmWcf 
*fctf>fcH. ti:iimfA-^W<-KOM (Me 
thods in Enzymology, 65, 499(1980) ) hL<li?"4 
T^' :3 fv"f-x-^ j£ (Methods in Enzym 

ology, 101, 20 (1983) ) &i'£j£JBLT ?n-WtL 
fcD N ABr*-<Df.£»?'J£ft?tff LTSBl&FOn-T -f 

yymt&mniL, mi.m.m^txmn^m» 
<t»rs»8RrKi:«r6j: a xzmmm^^tv (mm 

[0 0 2 5] <?:?-i:LT(i, 1^«77^SK; 
7r-^??-fc£#tefM&T'&S#, *B§ 

toi, PBR3 2 2 (Gene. 2, 95 (1975) ) , pUC 
18, pUC 1 9 (Gene, 33, 103(1985) ) ZZZmOk 

[0 0 2 6] #ILtiii<W-Jffl^t» 

jbkhkijw-s. mztzixsmt urn, mumm 

iDNAS»fcflfcffl8<l4Kl 2tt, C6 00«, JM 
10 5B, JM1 09»(Gene, 33, 103-119(1985)) * 

irawiirar* s . t^t yiw n e u a c ^jfigw- 

■W>ftW£«fc*fc*>, e^bVRftWlclJW-ft lipii 

(si^n^ b*tfmxziittWi® (mufw 1 4 8 5 1 

i P2 (ATCC25645) ) 

^mtm^tixa^ , ®iST, «HbM^*&»i 

Ltffl*rt^7-7^5 HSr*A-t4*a (J. Mol. Bio 
1. , 53, 159 (1970) ) fctffcj: D««*^«Km-r 

[0027] »<5,<ife3B«6»fWi, li»±ft#t!Jl 

tmm^mttt^y^mm^mmtxm^ 
mmmm?y'vm t *imzw»t?>£X'%m$?r 



fcflSotfritfJ:^. Witf, m®bLX74By® 
iffi, LBtStffi ( i%M»rhv, 0. 5%-f-Xr-x* 
Xr-7?K 4fc«2XYT««i ( 1. 6% 

h'JTl->\ lJ^-Xh-X^Xh?? h, 0. 5%& 
& ) =5: ^*H«^f«t»ffl 3 *vt V JflK 

30-50 'ccotm^x- io~5o mm&amfci 
m%m$Lti:tft>®mhz\btfx°*h. ttz, 
?-b LXTyxs vm^tzm^izi^ tmwz&if 
s 7-7x5 vnmm<tzMzmm%mL<m (?y 

wsv%w mmrmtmmiztoixt%m 

[0028] B«<0B*fi§tt**1-6ll*fc LT(i, ± 
7l/>-f-7VX, *tyf>ff-, SJttrmJ: 

fcis) , mmmm ( yy*— Afcificj:*) , 

flswua (», r^'j^fi^fc'tcii,) *ir<o 
nm%!mmzijtr>xmmix&bii&wmi. ti 

i&rtsmwmm (mum. mmmmmm, «m 

=srt') mixn^nmmmitzmmmmmm 
wrnb lx mm~t& Z b tfX'% h . 
[0029] mzcupfrt>cTP'\<7)$miz&mt& 
mmbtxte.. Tmwosm, h&^zvjyumx' 
j:<, mfoWk<r>mmtf'mx'Z&j!ixmxi}mx'$> 

[0030] (2)CMP-NeuAc^ 
CMP-NeuAc-&fi!cRJE(C<$ffl-fl>G 1 cNAc, 

wzym&iiTfcMPmmzh.x&'o, z-.comm& 
imt&zbtfx'zz, mmgbixtt. mm* 

*l**ll~5 0 0 0mM, *4t<lil 0~1 0 0 0m 

[003 1 ] (Ne u Ac UT— -fe'SrfflVVfc^fffi) CM 
P-Ne uAcO^-fSRiSfi, G 1 cNAc, CMPtJ 
it/hVUh'yKfr^-fSRJE^^, G 1 c N Ac - 6 

p 2 -x w tiif njsi 

ft, N e u A c 'J T— tfJStt^ fctt**>« 
Sft, WCMP-NeuAc^yt^- fe'vStt^ 
•t4«*4fctt*tfD«iaSl*RjC« 1 m 1 £fc 
tlO. 2mglil±, »4L<«i2-100mg, 
S^l~2 0%(w/v)ttU 5 0'CiUT, #4L 
<(il 5-40'CT'l-l 50B#Pa1|=i«, ^StiOat 

[0032] ±ERl6K*J^Ttt, G 1 cNAc 
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J3itXWUt*y»S:*#t&»63Rt, GlcNAc- 
6P 2-xh'XJ-#yS&Z1?t&mfatt:it*<?m 
Sftfcil/NeuAc'JT— eft&zn-t&wfcttdt 

tmwmzwMLx, 5o°car, «t t<(±i 5~ 

4 O'CT 1 ~ 5 0 mm&KfcZitX NeuAcJM 
U »^'CMP, S^aftfeitA'CMP-NeuAc 

U 5~50B*|I]gK£iSS-e'CCMP-NeuAc£ 
Sffct h 2 f!m<?)Rmift 0 Z t X'C M P - N e u A c 
<0£jRJR**to±S#S£ CMPf4 
*4>3&»te6Ne u Ac-&jftB*«CRi63RKIlMniLttJV^ 

[0 0 3 3] (NeuAcs^y-b^-HfSrfflV^^Tffi) 
CMP-NeuAc<0^(Eli. Gl cNAc&t/C 
MP^^-tSRjE^, GlcNAc-6P 2-X 
5-HfSStt*W**«*4fctt*«»l», N e u 

a c ^y-t^— tfiStt*^rT4ii#*fc{i^«Hlfli, 

tJit^CMP-NeuAcyy-fe^— fe'SttSrW-f •&« 
tt*fctt**38Hft£»6ffl lmiiitD -fit-fii 0 . 
2mgOh, #4L<tt2-l OOmg, 1 
-2 0% <w/v) g^nU 50*CLXr\ #£L<til 

5~4or-ci~i 5omsim&, >mtzx*)mi% 

tf&RJSS-fc* Z t fc J: 0 SSire* & . 

[00 34] JJE«VYtfh.<Z)CMP-NeuAc£j£3R 

M, ff*U<ttlO~4 0 0mM««H*»4>jrffiH3et 

[0035] 7^^Wt l/Ctt, SHBW*5"> 

^i^AtSfcteffl-f I) £ i , **5ttR!itKi: L 
T»4 1 ~ 1 0 0 0 mMCDfEBtf^jiat&jrf 6 Z k ifiX' 
SS. x^/MfHSfcLTte, //l-ri-x, 75^h- 
X, ^aHISrfc'om INK. ?x>Rfcif<tffi«K* 
ffiffl-Tl.iitfT'S, *<Dffiffi?ftgfc LTJ4, 1~5 0 
OOmM, #2L<J410~1 000mM<O®ffl*^a 

[00 36] r<9j:pteLT#6ft.&CMP-NeuA 
[00 37] 



>m. mttZATPi&gk-t?. %m%G i cna 

CMPZMXtr;Ph>i8*^S&^WfcCMP-Neu 
Ac*IE^4£fc#^t*rifii: ! fir l J, CMP-Ne 

u a c eyxm&mt tx®ibx ^mmttrnxhi. 

[00 38] itz y #?&BB<ONe u Ac is>-k?—*££ 
S<7)*x*x/-;i/hVl/h*yS! ( PEP) \iyiV3-x 

(pep) zmm- . sh&g i c n a c 

M P *»<?>3W!WfcC M P - N e u A c SSBtt 6 
ItW^SSi^, CMP-NeuAc^ 

u A c 'J 7~ fe'SrfflV^^TST'fflV^ixl. 2 
[00393 

SflJBf, T4DNAy#— tffciftDNAaaS, MOT~ 
*BI»9$iW68lffi{4£T r Molecular Cloning, A Lab 
oratory Manual, Second Editionj (Sambrook^H, Co 
Id spring Harbor Laboratory, Cold Spring Harbor, N 
ew York (1989) ) fcUG^Tfrofc. SflRRS^, A 
mp 1 i TaqDNA,-K'J^7- fe\ T4DNAy#- 
-fcftiSM (SO J:0A¥Lfc. 
[00403 £L>lZ^ SJE^+OCMP-NeuAciO 
SEfcttHPLCifcfc.kOfrofc. £ttW(;:{4, ftSlfcU 
YMCtS«ODS-HS302*5A^fflV\ ^ttj«( 
fcLTlmM f h7 7^U7 V^x^A&SaS, 5 0 
mM BR-e^^AjSa^V^fc. ifc, NeuA 
c m<rM<r>'%M\z\&H P A E - P A D&tc4 4 H P L C 

xa«CarboPac PA l^^A, ED4 0£ 
fflv\ mmWikLXAWi; 0. IN NaOHBiS; 
0. IN NaOH, 0. 5M gfclH- r- U ->A£JB 

[0 04 1]H)5S<m 

< i ) n - 7±+ivs 4 7 s >m y r— * F-r i> 

nanASfs^^D-xy^ 

H. influenzae R d ffcCD&fefls D N A ( A 
TCC5 1 9 0 7D) Srry^b-bfc LT, PXTIZtf 
t2aa<07'5'fV-DNAS:^(C^'t^L, P 
CRffit-iOH. inf luenzaecON-7W 
/ ^ 5 5 >-lt 'J r— fe* ( n a n A ) itf^PSrtifg Lfc. 

(A) : 5' - CACCATGGCGAAGATATTGCCGCTCAA 

ACTA -3' 

7*7 -Y ( B ) :5" - CCGAATT CATTT ATGACAAAAATTTCG 
CTTTCAAG -3' 
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[0 04 2] PCRCJrinanAjlg^OJiMlli, R 
mmi OOjj. 1 + ( 50mM igfl^y^A, 1 OmM 
MJ^tSK(pH8. 3) , 1. 5mM WC?7*> 
i>"7A, 0. 0 0 1% Hf^f-y, T^W-hDNA 
0. ljttg, 7°:M"?— DNA (A) (B)#*0. 2 
MM, Ampl iTaq DNA^U^5— fe' 2. 5 
i-'y h) £Perkin-Elmer Cetus Instrumental DNA 
Thermal Cycler£ffl^T , flSHx (94*C, 1#) , 7 
--'JV/ (55'C, 1. 5#) , --KU^^-f-fe'-^a 
y(72'C, 3*) O^T'yTSr 2 50^051^ fcfc 

[0043] a&FflWBa, mm.* 7 x a 

ntf/l^A (1:1) fcSarCJSSU *»ttB#C2fflf 
»ox*y-;ufc^LDNA£eHS$-i£fc. ifcSSHDK 

L£DNA£;£iR (Molecular Cloning, O^ffi 
fcft-jTr^n-^y/MBJRacirtctiJ^t, 1. 2 
kbfflS«DNABffr*««Lfe. RDNA£IWR«* 
Nco-IJlVEcoRI-CWRL, Ht <»S«N c 

0 I&tfEcoR IT?H-fkLJt7°5X5 HpTr c 99 
A (Pharmacia Biotech, tt J: 9A#) tT4DNAW 
— feffcJflwcaaSU:. SKiKlGft^vrC^diKJM 

1 0 9tt (ATCC5332 3) £JB»ia*U »4>*l 
^T^h-^'J yjfHtt^KK^ftJ: i)77XJHpTrc 
nanA£|i8il£„ pTrcnanAli, pTrc9 
9A<?)trc7Dt-^-TS(7)Nco I-EcoRI 
WBrgflftidH. i nf 1 ue nzaeOnanASfif 
Offim&Ff-Z-k^th D N AMfrt>m\Ztltz t> COT 

[0044] (2)GlcNAc-6P 2 -XhV 5 
~t££ 3- r-'-TI) nan EjtfS^CD;? Q-^y^ 
H. influenzae R dJftOSfe-feftDN A£r 

A§r$ffifcfie-?T£j£U PCR^fc^OH. inf 1 
u e n z aeCOG 1 c NAc -6 P 2-Xt^7- fe* 
(nanE) Jig^SrJWBUfc. 
75 -f - ?- (C) : 5' - GGTCTAGATTTAAATGAGGGGTGTTAT 
ATGT -3' 

7*7^ V— ( D ) :5' - TCGTCGACTTATCTTGCAGATTTCACT 
GAATTAGCAAACCA -3' 

[0045] PCRKAinanEJte^OUIWi, R 
JE?$1 00// 14" (50mM tjihikft 'J "7 A , lOmM 
H;*8»(pH8. 3) , 1. 5mM «flT?^* 
>"7A, 0. 00 l%-fe'5^-y, f^-hDNA 
0. Ug, 77^7-DNA (C) (D)&*0. 2 
MM, Ampl iTaq D N AtfO .X 5~fc? 2.5 
a- -y M £Perkin-Elmer Cetus Instrumental? DNA 
Thermal Cycler&fflWC , »SHx (94°C, 1#) , 7 
--'jy/ (5 5'C, 1. 5#) , dfU.^-f-tf-S's 
y(72'C, 3#) *>*T-y7£2 5IIIt* l 5j&*£i:{;: 



[0046] rje$£ 7x7 p 

o*^a (1:1) fi-^arcjaaL, *SttH^{i2(g 

^C0X^7-;l/Sr»LDNA^«fcJS§-t7t. «HHtZ 
UfcDNA*XKO*i£ (Molecular Cloning, 
K«-3t7^n-xy;U«SV8c||HcJ:0*KU, 720 
b«S<0DNAKJt*l»l!Lfc. ISDNA$fj|5B8«X 
balWSal ITflKU PIt<»»^XbaI 
RVSa 1 ITISttL^r^XS HpTr c 9 9AfcT 
4DNAU^-4f*fflv^TSM6Lfc. gttKJ&tt£fflVt 
T*fll«JMl 0 9«e£#WlK*U nt>tlte7>V } s 
U yWtt»«SE81ttJ: 07*7X 5 HpTrc-nanE 
SrIMfcLfc. pTrc-nanEli pTrc9 9AO 
t r c7'u^-?-TSi<7)Xba I -Sa 1 iOTrgBft 
{IH. i n f 1 u e n zaefOn a nEMfcTOWjs.M 
fcttlf&th DN AVBiKtfWAZtltl bWCbt. 
[0047] (3) nanA, n a nEJif5^*%Sr 

_bie < 1 ) tS^pTrcnanA75^SH*M 
RBBBRNcoI, Ec oRIT'flJBrU nanAjtfS^ 
Sr#trN c o I - E c o R I $r#£7#o-X^«^ 
i^Srffl^TEIiRU:. £;ii£Ht<Nco I, Eco 
R I TiH-ftLfcJJB ( 2 ) TjJ^pT r c - n a n 
E7"5XS r-*tT4DNA5-f y-^Srffl^-CaiSL 
fc. i<O»tSRJ©S2:fflv^±Ji«JM10 9l*^a 
C»U #^^7yh'v-yyi»tt^«*J:0r7 
HpTr cAEtrmiSit^. pTrcAEIi, pT 
r c 9 9Ac7)t r cTo^-^-TSE^Nc o I -Sa 
1 iDISfitH. inf luenzaeflnanA, 
nan E»fc?W|«B»fi£f ***** D N ABrJttfJ? 

[0048] (4 ) NeuAc^ 
( 3 ) WrT*?* 5 P p T r c AE 

HMW14 85 1 i p 2 (ATCC2 5 64 5) S\ 1 
0 0/xg/m lC07>fv-yyS:#^rt"l>2xYTlgtffi 
5 0 0ml fcMMf U 3 7'CCHfc 3««U:. 
*U x 1 0 s ®/m 1 igU^JCft&it 
SO. 2mMt^|,J:-5(C^y7 , OhVk / 8-D-f-^' 

7^ht7y^K ( i pto £aanu §£>tc3 7*c 

T2 6l«l»i:ei«l*IB«:. *S*R7ft. »&jHI 
(9, OOOXg, 10») KJ:"3 2 5mHSil«^) 
»f*:5 0mg5:IBllRL, Clilfcl OOmM GlcNA 
c, 2 OmM 5 OmM 

X, 3 0 OmM t/Pt'VlWM;^ 0. 5%(v 

/v) dfyuy*-t-*-ts2 0 0mM yygt^y^A 
^*?g(pH8. 0) 5ml**JniL, 2 8°CT"j$#L 
^^RJCSrffofe. 14, 2 4WRiafc:i 1 OmgO 
tTA't* VK* h U «7 A£» t , 4 8B#f^T'R«?SS: 1 
0 0'C, 5ttffl<7mm : £:-t&ZkX'mti£W±Zit 

tz. ®t>titzKmmv$mmiiPLc (hpae-p 

AD, 74**9 X&) X'fttfLt:kZ*>^ 4 3. 7m 
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MUON e u A c <0£jfcWfflg$*ifc. ( p 

Trc99A75XS FfcftJfrr&fcliBWl 4 8 5 1 
ip2) fcAJWCHatoRffifrfrofc**, NeuAcW 
4u££$tiJ-f £,1 fcHtffl#8r*»->fc (0.5 mMVXTf) 
4JS) . 

[0049] (4 ) CMP-NeuAcyy-fe?- 
3- Vti n e u Aitgffl^n-iy?' 
H. influenzae H I 9 1 4ttc0^feftDN 

-DNAfcSffifctE^T^jSU PC R^tCj; 0 H . i 
nf 1 uenzaeWCMP-NeuAcyy-fe^-t' 
(neuA) &m?&tmitz. 
7°y4 ~7— ( E ) : 5' - TGCCATGGTGAAAATAATAATGACAAG 
AA -3' 

7°y4 V— ( F ) : 5' - AACTGCAGTGCAGATCAAAAGTGCGGC 
C -3' 

[00 50] PCRfcJ:ineuAJtef<?D«<Bi, R 
H3&1 OOju 1 # (50mM Jg-ft^U^A, lOmM 
MJ**R(pH8. 3) . 1. 5mM WC?7* 
>"7A, 0. 00 1%-fe7fy, f^lz-bDNA 
0. ljug, r5-f7-DNA (E) (F)#*0. 2 
juM, Amp 1 i Taq DNA#!i^5- fe* 2.5 
j.-. y h) Perk in-E liner Cetus Instrumental! DNA 
Thermal Cycler£JBv>T , ^^14 (9 4*C, \%) , 7 
-->)>? ( 5 5'C. 1. 5#) , tfU.X^-f-tr-v'g 
y(7 2°C, ^Xr-yr^2 5l3^ 1 9S-r^i:«c 

[0051] m&rF-nfflk. rae$* 7 i/-^/?o 

ntf/PA (1:1) S£jfrC»SU *»ttB4J'fc2« 
S<Ox^y-/WSrjjaniLDNAS:«fcie$-fct. ftfKEUR 
ltcDNAZ$M<7)-%m (Molecular Cloning, ff^) 
fcftoT7#D-.xyA^iWW;:J:04WiU 7 20 
bffiSODNABf^SfSRLfc. ISDNA^»6f*N 

c o i avp s 1 1 tifi, mt<$\wmmH c o 1 

ISt^Pstl "CM-fbLTtr?;* *HpTrc99At 
T4DNAU #~fcf £fflV \X Ltz . ilteKJEJSSrffl 
^vC*MHJMl 0 91*£#KC»U #4><ifc7>t 
^yviiHt»*«E8lftJ:'J7 , 5*5 HpTrcs i aB 
NP£#8tU:. pTrcsiaBNPIl pTrc9 
9AcOt rcrnt-^-TSE^Nco I - P s t I flj 
BfrSfffifcH . inf 1 uenzaecOneu Ajtfc^ 
UHtitfifP fc-MT t * D N ABffrsW* ASflfc i» COX'fo 



I. 

[0052] (5) CMP-Ne uAc^t?- tf<J0 
IBSS 

77X$h'pTrc s i aBNP*fiM*ti*IWiJM 
10 98?:, 1 0 0jug/m 1 ^T^tT^U y?:•&^r•t 
£2XYT^gt^Sl 0 Om lfcffilU 3 7'C-CHfc otg 

*Lfc.4xi 0 8 ffl/m i {;jtL^j5x% wmt 

mtmBZO- 2 5mMK*4J:'3fcIPTG*aainL, 

»MHB(9, OOOxg, 1 0#) tc J: 
GURU 5m \COimW. ( 1 OOmM h'J*igi?(p 
H7. 8) , lOmM MgC 1 2 ) JdKlLfc. »t 

wmzfiiTrnmimi. $ &k»mhi (20, 
oooxg, 10*) izzmwrnzzmzLte. 

[0053] ZcoX 0 K»&;h.fc±«B$telHli»i: 
U B^fcfcttl.CMP-NeuAcvy-b^— fe'-M 

tt^ffl^ uzfminmm < p t r c 9 9 a 

«K- 12ft J M 1 0 9 ) tft(CTie* 1 
t. =Srfc, jfsjSWBfCfcJtSCMP-NeuAc^y-fe^ 
— fefvSttO#fi (i- «y h ) |i, HTfc^rf*ffiT5 ' 
-CMPfcN-T-fefVk-M 7$yKA>£><9CMP-N 
euAc^JSattSrSBE, fcfflU: 4. 
[0054] (CMP-NeuAcyy^-«« 
S5Stm{4c7)»aiS) 5 0 mM h U^BKHffift ( p 
H8. 0) , 2 0mM ^Lv^^A, 5mM C 

TPtuyiomM N-r-t^y-f 7 5^11:, c 

MP-Ne u Acv-y-fe^— 4fS-»Lt 3 7X:t'57> 
RJES-^S. CMP-NeuAcyy-fe^ 
ftbOtP T r c 9 9 AfctttttS*!!* J M 1 0 91* 

-)Vt Lfc. R/S5?S{c2f§*c07 0%x^y-;P$:asip 
LTRfcSrffifcU iiiS«RLfc»HPLCl:J:&» 
m'n->tz. »KKJ±YMCffiRHS-3 0 2*5At 
^tU^t LT5 0mMiflr?/*v?Ai: ImM 

P L C#«f tSUfr&RJEJS'fiOC M P - N e u A c COS 
£gajU 37'Cfl^iatl^mo 1 eCOCMP-N 
euAc^^Jfi-fftStt^lJUffl (i-y H tUtC 
MP-Ne u Ac i/y-fe?— tfJSIiSrSttiJLJt. 

[0055] 

[HI] 



IS/V7*S;K CMP-NsuAc'/yt^-Wtt 

(unit«/mg protein) 

JM109/pTrc99A <0. 0 1 

JM109/pTrcaiaBNP 2. 4 5 



[0056] (6 ) CMP-Ne uAc^lS K- 1 2&ME84 1 7 ( FERM BP- 

JtK (3) X-ffimit:7yZ$ b' P Tr cAEZ&ftt 684 7 : ¥fiU 1^8^ 1 8H ^W^ftWffi-feV^ 
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-fclFIt) £\ i oo^g/mioryfvyySr^ 

t£2XYTJgtft5 0 0m 1 fcffi&U 3 7"CTfii:3 
«*U:. Sfti5:* { 4 X 1 0 s ffl/m 1 (SiLfclfcS 
T\ &*ft(ctt&HK 0. 2 m M t & 6 J; -3 £ I P T G 
£»U $£K3 7*CT'8. 5*n&fc 3&*£*t(? 
fc. ««»7a, ltv»t(9, 000xg, io*) 
fcJ:9 2 5mlS*»#O»tt5 0mg£E|lKU £*i 
£5 OmM CMP, lOOmM GlcNAc, 20 
mM ttfli-e^^A, 5 0mM ?)Vn-X. 2 5 
OmM tr^b'^K^hU^A. 0. 5% (v/v) 4f 

^uys , *^rtft2 0 0mM vymtw^mffiM 

( P H8. 0) 5mlSaant, 2 8^Ct«L^A^ 

[0057] Rmmsimm&zffikrtvim ( *y 

ly^^ftiS ) 2 5 0 m g . ±IB ( 5 ) TPS L£ 
CMP-NeuAcv-y-fe^— fe'vgft (3. 4unit 

s /m i rasa ) **rt *»*mH*Rtf i m jg-ftv 

?**^2« 1 0 0 a 1 Sr&dJDU £fr6 

RJGBHttl 4^fiat*(Cl 1 Omg<7)t? 
JUbVlW-hy^Afc. 24. 38«MaatCl lOmg 
tVL-b'yltf-MOA. 18 0mg^3-Aj, 4 8 
5 5 m g bVI/KVig-*- h U ^ , 180mg/ 
^a-^^^ixWUfiflnUfe. RitSfchfiteHPLCfc: 

£*)-frftlt:bZ.*>. 21. 4mM<7)CMP-Ne uA 
c d >WE*> fcfifc. 

[OO58]tt$0U 

(1) CMP*^f *-x£=i-r-*-t.&cmkitt£?tf>? 

*B!ffl J M 1 0 9 D N A SiOTj ft 

(Biochim. Biopys. Acta., 72 , 619 (1963)) TPS! 

mHOT? 4 ~?-DNAZ%mzft~>X-&I$.L. PCR 
: mzX *)±W,mcr>CMP^^ (cmk) jtfi^Sr 

V- (G) : 5' - TTGAATTCTAAGGAGATAAAGATGACG 
GCAATT -3' 

r^V-(H) : 5' - TTGAGCTCTGCAAATTCGGTOGCTTAT 
GCG -3' 

[ 0 0 5 9 ] P C RKJ: 6 c m k jtg7-«D*i|I«. £JE 
Wil 00m 1 4> ( 50mM tl-fb&U^A, 1 OmM 

MJX«K<pH8. 3), 1. 5mM Wen?**/ 
0. 00 1%-b*7f->. TX'U'-hDNAO. 

ljug, r5^7-DNA(G) (H)#*0. 2;u 
M, AmpliTaq DNA#IM5 — fe' 2. 5a 
-•y h- ) £ Per kin-Elmer Cetus Instrumental? DNA Th 
ermal Cycler£ffl^T. (9 4*C, 1*) . 7- 

-Uy^(5 5"C. 1. 5*) ^U^y^-if-^ay 

(7 2*C, 3ft) f)ATv7Z25®m&~tZt!,z£ 

[0060] RISK* 7x7 -/P/? o 



d*;ua (i:i) atearcaaau 2 fg 

ttiDNA^^McoUm (Molecular Cloning, ffi&) 

ct^t rnu-x yjimmmiz jiomu 720 

bfflSODNABrfrSMJtfc. f£DNA£«f!SIE 
coRI&tfSac ITWIfU RIt<M»^REco 
R I »tf S a c I XiHfcltzTJZ SFpTrc99A 

tT4DNA»j^— em^xmtuLt:. 
fflive*ig»JMi 09mmiMmi. &t>tvkr> 
bx 'j ymfflpmrnw «t oms^pTrcCMK 

ABSrlUiU:. pTr cCMKABfcL pTrc99 
AcOtrc7"u^-^-Ti*cOEcoRI-Sac HJ 

D N ABrfr^Jf ASiufe t><7)X'h h . 
[006 1 ] (2) cmk, n e u AJt^ftRSr^ 

HtfiM2-C1#4»^/t pTrcsiaBN 5 HSr 

DKN col. E c o R I TflJBrU n euAig 
^£#t?N c o I - E c o R I WttT13u-X?Mt> 

immzm^xmiviLt:. zti*mi<ncoi. e c 

o R I TffifcLfc_hiEJtRW (D^pTrcCMKA 
j«SRIt3K*fflV^*»»JM 1 0 98c£^M£8IU 

mtvkryvi'V ynvmmmws. or^xs k p 

TrcSBCK£*gtL£. pTrcSBCKU, pT 
rc 99AC0t r cro^-^-TtjitONc o I - Sa 
clWMtH. inf luenzae^neuAl 

D N A»t#jW? AZtitz l><DX'h t . 
[0062] (3) CMP-NeuAc^ 
HM#J 1 TWSLfc^JJMME 8 4 1 7/pT rcAE 
<7)2 5mlJg*#^*fflft5 0mg£. 10 OmM G 
lcNAc, 2 OmM Jg-ftV^*^^. 5 OmM 
2 5 OmM b/l/b'yif^MI^A, 0. 
5% (v/v) ^f^y$-g-|TtS2 0 0mM 
#'J'>Aig»$ (pH8. 0) 2. 5m 1 iffifNl. 2 
8°CX-®Wl%tft> 2 4«OE£ffo£. JJE ( 2 ) 
"CUBR Lfc7*9* SHpTrcSBCK *H 
MME84 1 7mcD2 5m 1 tS«*S0*ffl* 5 0 m g t 
10 OmM CMP, 2 OmM ifrffcV?'* 2 
5 OmM bVl/b'>^hD'>AS:-i-Wfi.2 0 0mM 
'JyK^'J^A^Sfjg ( P H8. 0) 2. 5m 1 £j£ 

[0063] 2 4 Wfia^, ±ieoe^«« 

2. 5ml£$=flQU Ht2 8 , CT-J«#L^* J 4»RlC$: 
ffo/i. ifirtJ, RJEE^14, 2 4B$TOC5 5mg, 
3 8^Haft(= 1 1 0 m gcOt/H: y®7- h U ^ixSr^sjD 
Lfc. ^K-4 8«!HaRJCtt» RJ6«±}f*HPLCtJ: 
O^WUci:^^, CMP-NeuAc(04lSlli6. 
2 8mMT'J>o^. 
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[oo64]mmm2 

(1) H-T-*z*f-)V/4 ^SyKv-y*^— t?£3-F 
tSneuBl fifef «0^o-r.>-^ 
Campylobacter jejuni 1652 
fceOlfefeftD N A^-r^l^- r- b LX , liTFfcjfft 2 
S*07 a 5^-DNA£&a(Cf£oT£)£U PCR 

SfcJ: 0 N-Tfc?-/k/-f 7 S yRv-y-fe^— tf ( n e 
uBl ) jtfirfSrJjMIWu 

7*5^ V— ( I ) : 5' - TACGATTATTTTCCTGATGCTC -3' 
TvA V- ( J ) : 5' - TCTCCAAGCTGCATTAAACGCC -3' 
[00 6 51 PCRfc£*>neuBliMrP«OJiHtt. 
RIfc$l 00x< 1 + (50mM Jg-fb^U^A, 10m 
M Nyxis|g(pH8. 3), 1. 5mM Wfc?? 

0. OOlX-tf^f-y. f^WhDNA 
0. 1/tg, 7°^-?-DNA (A) (B)#*0. 2 
/iM, Amp 1 i Taq DNA^W7-fe' 2.5 
1-7 M 5rPerkin-Elmer Cetus Instruments^ DNA 
Thermal CyclerSrffl^T , $$Ht (9 4'C. 1#) . T 
--y y?" ( 5 5°C. 1. 5#) , JtfU.X^'f-tf-j'a 
y(72°C. 3#) OXr«y 7-2:3 OH* >)»*■£ fcfc 

[0066] &B=FWm* KRM* 7 x o 

o*;uA (i:i) aaaraesu 2 » 

LitrDNASrSaR (Molecular Cloning, W&) <T>Wk 

fcaoTT^o-xyn^jnatWfciOiHtL, 2. 2 

kb«S«DNABrfr*«llLfc. ISDNAK^^ry 

7V-hfcLT. JilTt^-f2S^c07-7-<V-DNA 

t«J6K»->T**U H*PCRi6fcJ:0C. jej 

u n i CD n e u B 1 jtfig? 5r±i*l . 

7*74 V-(K) :5' -AAGGATCCTCTAGTGAGGCTTATGGAA- 

3' 

7°7>fV-(L) :5' -GTCTGCAGATTTAATCTTAGAATAATCA 
GCCC-3' 

[0067] PCRlCtin e u B 1 itfc^cOilflkt 
RJCJS1 00// 1 4> ( 50mM Jfrffctf »J >7A X 1 Om 
M r-yxiggE(pH8. 3). 1. 5mM MC^'f 
*^7A, 0. 0 0 1%-t*7f->, f^WhDNA 

0. Ug, T54V-DNA (A) (B)#«0. 2 
//M, Ampl iTaq D N Ajtf'J .X 7" fe' 2.5 
l— >y H £Perkin-Elmer Cetus Instrumental! DNA 
Thermal CyclerSrfflWt , aft^ft (94°C. 1#) , 7 

--yy/ (5 5°c, i. 5#) . ^y^7-f-fe*-^H 

y(7 2*C. 3ft) <7)*Tv7'Z2 5®m'0m-ZbtZ 

[0068] *fi?iMI& JxJ&lS: 7 x 7 o 
u*/Pi>, (1:1) fi£8ETfl!SU **ttH#fc2flSF 
8e^*y-/P£»LDNA*i^3-£fc. «@JR 

iKDNA£7tfv-zy)mm.mz£ y#jsu 

1. 2kbffl3<0DNAKffr£f»«U:. KDNAfclM 



RfHSBamHIRtfPst ITflJKU |s]t<ftj» 
iBamH I&tfPs t I T*HbLfc7*7.X S KpT r 
c99A (Pharmacia Biotech, tti 
0A#) tT4DNAU^— tfftJB^taitUfc. 
KJEEi££ffi^T*I§M JM 1 0 9ft£ffi*f«K8&U t#*> 

cneuBli-»iBLst. pTrcneuBKi, pT 
rc99ACDt rcynt-^-T^BaraH I -P 
s t I flJBrSHitC . jejuniWneuBl SlfEir 
(Offlitetfirr**^* D N ASrtf-!W»A3*Ufc t COT 
£>|>(FERM P-18905 :¥E£14#6^25 

[00 69] (2) nanE s neuBljt&F^JS 
7-5XS K<0fl§£ 

±E(1) 'CftfenfcpTrcneuBlWSH* 
HRBIPX B a m H I tffliU, T4DNA^'J^7— fe" 

fcJBvvtflJBrfflfcTflHfcLfc. £fi£fMK»*Pst I 
T«U n e u B 1 afi?fc*tr (BamHI ) -P 
s t IlifrS-T^o-^yvHi^K^ffl^TlflliRL 
fc. «^Tj|lt«l<iO ( 2 ) TUfeWSpTr c n a n 
E7'7XS h'$r»6f^Sa 1 I "CTOBrSL T4DNA 

P s t I "CflJK Lfc. £*li:±eT»6flfc neuBl 
afirPSr*tf (BamHI ) - Ps t imPrb£T4D 

NAyjy-xzm^Tm&it:. zcommRm^m 
^x±m jm i o 9tt*#W6«u »^*ifcrye 

^yy«1x^l6jtf*:j; , 5 7'7X5 HpTr cNENB 
ZMMltl. pTrcNENBli, pTrc99AC0t 
r c 7nt-^-TS«X b a I - P s t I «g|5{J(C 
H. influenzaeCOn a nEjt<Si\ MtXtC 
C. j e j u n i <7)n e u B 1 afc^^flBtjtfiffS:-* 
frf & D N AifiWWASilfc i> <0T*S . 
[0070] (3)CMP-NeuAc<0M 
±K (2) TlSSLJtr^XS HpTrcNENBtft 
J$-t£;*;B§»MC106H* (ATCC5 3 3 38) CO 
2 5m 1 Jg*$#<9«tt5 0mg{;:5 0mMCMP, 1 
OOmM GlcNAc. 30raM WC??*^ 
A, 200mM^/U3-X, lOOmM t/Hi'yBrt 
hUW. 0. 5% (v/v) df^l^y, 4% (w/ 
v) ttjftMyffft (vj-'JXV^UpftttS) . MlA't* 
JfiMliO ( 5) TlBSILJtCMP-NeuAcW-fe^ 
— k'vStt ( 1 • 7 u n i t s/m 1 RfS^) 

mmwmz^-fh 1 7 5 miu y y 

( P H8. 0) 5ml»L. 2 8X:t>fllfrUfir#4> 
7 2Hffl8IRjC*1 i f-3fc. ^rfc, Kmm&lA. 24. 3 
8, 48, 6 2»«SI»fcl80mg$OP3-.X£*;fc-? 
^«Jd L?t . RjEJS±jf S- H P L C |c J: 0 ftffi Ltz b z 
2 5. 6mMcOCMP-Ne u Ac±tilffi%tf>t 3 tl 

fc. 

[007 1] 
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(11) !§2 003-93091 (P2OO3-90/TI8 

[EM*] 

SEQUENCE LISTING 

<;110>; Yamasa Corporation 

<;120>; Process for producing cytidine 5'-monophospho-N-acetylneuraminic 
acid 

<;130>; YP2002-011 
<;140>; 
<;141>; 
<;160>; 12 

<;170>; Patentln Ver. 2.1 
<;210>; 1 
<;211>; 31 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of nanA gene 
<;400>; 1 

caccatggcg aagatattgc cgctcaaact a 31 
<;210>; 2 
<;211>; 35 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of nanA gene 
<;400>; 2 

ccgaattcat ttatgacaaa aatttcgctt tcaag 35 
<;210>; 3 
<;211>; 31 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of nanE gene 
<;400>; 3 

ggtctagatt taaatgaggg gtgttatatg t 31 
<;210>; 4 
<;211>; 41 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of nanE gene 
<;400>; 4 

tcgtcgactt atcttgcaga tttcactgaa ttagcaaacc a 41 
<;210>; 5 
<;211>; 29 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of neuA gene 
<;400>; 5 

tgccatggtg aaaataataa tgacaagaa 29 
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(12)82003-9309 1 (P20 03-98A) 

<;210>; 6 

<;211>; 28 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of neuA gene 

<;400>; 6 

aactgcagtg cagatcaaaa gtgcggcc 28 

<;210>; 7 

<;211>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of cmk gene 

<;400>; 7 

ttgaattcta aggagataaa gatgacggca att 33 

<;210>; 8 

<;211>; 30 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of cmk gene 

<;400>; 8 

ttgagctctg caaattcggt cgcttatgcg 30 

<;210>; 9 

<;211>; 22 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of neuBl gene 

<;400>; 9 

tacgattatt ttcctgatgc tc 22 

<;210>; 10 

<;211>; 22 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of neuBl gene 

<;400>; 10 

tctccaagct gcattaaacg cc 22 

<;210>; 11 

<;211>; 27 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of neuBl gene 

<;400>; 11 

aaggatcctc tagtgaggct tatggaa 27 

<;210>; 12 

<;211>; 32 
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(13) B2 003-93091 ( P 2 0 0 3 - 90435$ 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of neuBl gene 
<;400>; 12 

gtctgcagat ttaatcttag aataatcagc cc 32 

[0072] 



